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Seeking more from rainfall with

Wheatbeit Two Tonne Club
members inspect one of the crops.

'

•Former Officer in Charge, Merredin
District Office.
•Research Officer, Plant Research Division.

YftE C U !

By J. A. C. Smith* and
M. W. Perry*
If you are an eastern wheatbeit
farmer who is hard-pressed by dry
seasons, worried about present day
wheat yields, under pressure to
crop bigger areas, finance bigger
machinery and buy more land just
to make a living, you could be a
candidate for a Two Tonne Club.
In 1979 the Merredin Department
of Agriculture sponsored the
formation of nine eastern wheatbeit
Two Tonne Clubs. More than 100
farmers took part, to help develop a
cropping system that would
maximise productivity per hectare.
They set out to eliminate all
tangible constraints to crop growth,
thereby allowing the physical
environment—weather and soil
type—to be the sole determinants of
yield.
A target was set and a specification
established to ensure the best
possible management of the crop.
This specification was revised in
early 1980 and this year more than
100 farmers in eleven clubs are
following the specification on at
least one paddock each.
The Two Tonne Target
Farmers know that rainfall is the
most important determinant of

wheat yields in the eastern
wheatbeit. The relationship between
yield and rainfall is complex—for
example rainfall distribution and
the effects of rainfall stored on
fallow will affect yields—but
observations in southern Australia
and in similar situations overseas
suggest a "rule of thumb" . . . that
10 kilograms of grain per hectare
can be produced for each millimetre
of rain the crop receives.
Most of the eastern wheatbeit lies
within an area receiving less than
300 mm annual rainfall of which an
average 200 mm falls within the
May to October growing season.
Since crops are almost wholly
dependent on the rainfall in the
current growing season, the
potential yield in an average year
should be about two tonnes per
hectare.
Further, the results of the
Department's cereal variety trials in
the Eastern Wheatbeit show that
plots sown in May have averaged
more than 1.5 tonnes per hectare
for the 18 year period 1961-1979.
Implications of the target
Two tonnes per hectare is more
than double the 48 year (1929-1978)
average wheat yield of 0.88 tonnes
per hectare in the Eastern
Wheatbeit shires.

If a cropping system could be
developed to achieve an average
yield of two tonnes, wheat
production in the Eastern
Wheatbeit would rise from about
900,000 tonnes to 1.8 million tonnes
with no increase in cropped area.
This increase would represent an
extra income of some $90 million
for the Eastern Wheatbeit's 1,400
farmers—an average of $64,000 per
farm.
From experience gained in 1979 the
cash costs of fulfilling the
specification for best possible
management are small. The main
component is better management of
existing resources. Thus even if a
doubling of average yields is
optimistic, the returns from better
management can still be substantial.
Developing the specification
The farmers in the Two Tonne
Clubs went about developing their 2
tonne crop programme
systematically.
• The groups identified and listed
all factors that affect yield.
• They considered the factors in
turn and decided how to optimise
the effect of each on yield.
• They recorded their draft
specification which they tested on
one or two paddocks in 1979.
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• Each member recorded his crop
establishment and measured the
yield and rainfall for the season.
Finally, they met after harvest to
revise and modify the specification
using the experience gained. They
incorporated new technology that
had emerged during the year. Here
is the result:
The 1980 specification
Potential wheat yields should be
attained by the following
specification:
1. Soil type: The crop to be grown
on any soil except saltland,
morrel, gravelly wodgil,
Banksia and stony whitegum.
2. Time of planting: The crop to
be sown on or as close as
possible to the opening rains.
3. Variety: A variety
recommended for the area and
situation to be used.
4. Weed Competition: The crop
should be weed free. Avoid
paddocks carrying barley grass
and brome grass which could
not be controlled by "in-crop"
sprays. Hoegrass and broad leaf
herbicides to be used as
necessary.
5. Seeding rate: The crop is
planted with at least 40 kg per
ha of seed. If trifluralin has
been used, increase the rate to
45 kg per ha.
6. Seeding Depth: The crop is
planted 3 to 4 cm deep. If
avadex or trifluralin has been
used, planting depth to be 5 to
6 cm. If the soil is drying out
the crop can be planted to 8 cm.
7. Quality of seed: The crop is
planted with seed that is plump,
sound, free of weed seeds and
has a high germination
percentage.
8. Seed bed: The seed bed is well
prepared and 7 to 8 cm deep. It
should have a fine tilth, with
few clods, be level, and free of
detrimental quantities of dry
crop or pasture residues.
9. Speed of working: The paddock
is worked with machines
operated at optimum speeds. In
general these speeds are:
Disc
plough 6- 9 km per hr (4-6 mph)
Scarifier 6- 9 km per hr (4-6 mph)

Cultivators 7-11 km per hr (5-7 mph)
Combines 9-13 km per hr (6-8 mph)
10. Frequency of cropping: The
crop is planted on light land
after one year of pasture; on
heavy land after one year of
pasture or as the second crop in
succession after one year of
pasture.
11. Row width: The crop is planted
at 12.5, 15 or 17.5 cm row
spacings.
12. Trace nutrient deficiencies: The
crop is planted in paddocks that
do not have trace element or
other nutrient deficiencies,
either naturally occurring (i.e.
copper, zinc, molybdenum) or
induced (i.e. sulphur).
13. Phosphorus fertiliser: The crop
receives phosphorus fertiliser at
a rate calculated by the Decide
method or recommended by a
soil test. In the absence of either
method being used, the rate
shall be 50 per cent above
district standard, drilled at
seeding.
14. Nitrogen fertiliser: The crop
receives nitrogen fertiliser at 1.5
times the district standard rate
at seeding; and a further half
later in the season should
seasonal conditions warrant it.
15. Diseases: Avoid diseases. To
avoid covered, loose and flag
smuts, use appropriate pickles.
To avoid frost, select a sloping
paddock.
16. Rainfall retention: The crop is
planted on the contour.
17. Soil fertility: The crop is
planted in paddocks, the
fertility of which has been built
up with subterranean clover or
medics.
18. Soil acidity: The crop is planted
in paddocks with soil pH levels
of not less than 5 nor more than
9.
19. Insects: The crop is kept free of
harmful insects.
20. Paddock treatment before
cropping: The crop is planted in
paddocks that have been
adequately grazed or burnt to
reduce trash and weed seeds.
21. Cropping machinery: The crop
is planted by machines that are
ready, reliable and have
adequate capacity.
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22. Time of harvesting: The crop is
harvested as early as possible.
23. Operator attitude: The crop is
planted by a farmer who desires
to consistently achieve the
target yield.
24. Rainfall: Provided the
preceding 23 constraints are
minimised as indicated, rainfall,
the largest constraint will have
full opportunity to set the level
of the crop yield.
Reaching the target in 1979
Some 23 farmers, representing 30
paddocks of crop, voluntarily
reported the results of their
attempts to reach the target of 10 kg
of wheat a hectare for each
millimetre of rain in the 1979
growing season.
The results, listed in Table 1, show
a quarter of the crops achieved the
target index of 10 or better. Nearly
half reached 9 or better.
This was encouraging, as few
farmers thought the target was
achievable before they tried, and
1979 was a dry season which
finished early.
Table 1 is also a record of
techniques used to establish 30 twotonne crops on the 30 paddocks in
1979.
The club members have shown that
10 kg of wheat per hectare for each
mm of growing season rainfall can
be achieved on all major Eastern
Wheatbelt soils—sandplain through
to heavy valley soils. Nearly all of
the paddocks were 40 to 60 years
old and had been sown to pasture
legumes.
Halberd was the most popular
wheat variety and was used on 15 of
the 30 paddocks followed by
Gamenya (8), Madden (4), Insignia
(2) and Heron (1). All varieties
except Insignia achieved 10 kg of
grain per mm.
Fertilisers used reflected the range
of choices available.
Herbicide usage showed how
rapidly farmers had adopted
techniques other than cultivation to
achieve weed-free crops.
Probably the biggest advance
towards the g o a l . . . to improve
wheat yields . . . was the
opportunity to plant crops early, on
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the opening rains. (This is
particularly necessary in the lowerrainfall Eastern Wheatbelt).
The degree of success achieved in
planting the 30 two-tonne crops on
the opening rains is shown in the
column headed "days delay to
seeding" in Table 1. The average
delay over the 30 crops was seven
days.
While most farmers recognised May
21 as the date of the opening rains,
a few recorded May 24 as the date.
This apparent confusion highlights
the difficulty in deciding whether a
particular rain can be classed as an
opening rain.
Obviously the decision is subjective
and is based on experience. An
opening rain should not only be
enough to wet the soil and
germinate the crop but provide
enough moisture to sustain crop
growth until the next rain. Opening
rains can be as light as 10 mm at the

. . " * * *
Vegetation

end of May or as heavy as 25 to
50 mm at the beginning of May.
Components of yield
To understand more accurately the
physical make-up of high yielding
crops, Two Tonne Club members
measured plant densities at
germination and maturity, counted
numbers of heads and calculated
grain weight per head.
Results are shown in Table 2.
The results indicate that there was a
natural mortality of wheat plants
from germination to maturity and
that between 200 and 300 ears per
square metre were required to
produce high yields, with a
production index of 10 or better.
Grain weights per ear were all less
than 1.0 gram probably reflecting
the poor finish to the 1979 season.
Yield component data for a 7.5
tonne crop in the United Kingdom
(last line in Table 2) show only

slightly greater grain weight per ear,
but two to three times more ears per
square metre than Eastern
Wheatbelt crops. This emphasises
the importance of having adequate
ear numbers per square metre if a
crop is to have the potential to
achieve high yields.
Conclusion

After one year of testing a 2 tonne
crop specification in the Eastern
Wheatbelt, it already is possible to
produce at least 10 kg of grain for
each millimetre of growing season
rainfall. Few of the producers who
took part believed that this was
possible before the specification was
formulated.
The implications of this finding are
that in many seasons, crops on a
range of eastern wheatbelt soils
have the potential to produce two
tonnes of grain per hectare—more
than double the long term average
yield for the area.
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For an industry beset by continual
serious cost escalations, the
prospect of greatly improved profit
margins will contribute enormously
to the long term prospects of the
State's grain growers.
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TABLE 2—Components of yield
Rain Use
Plants Density m' 2
Index
Yield t/ha
kg/ ha/ mm
Germination Maturity

Location
Koorda
Burracoppin
Doodlakine
Narembeen
Doodlakine
Trayning
Trayning
Burracoppin
Burracoppin
Bruce Rock
Doodlakine
Bruce Rock ...
Nungarin
Trayning

,

11.8
11.5
11.4
10.2
9.4
9.0
8.5
8.4
8.3
8.2

1.98

81

Ear
Numbers
m"!

Grain
weight per
ear gram
0.72
0.59
0.74
0.61
0.50
0.93
0.55
0.42
0.68

5.9
5.2
0.75

U.K 10 Tonne Club..

1.24

m
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